Cytochrome P-450-dependent monooxygenase activities in prenatal and postnatal human livers: comparison of human liver 7-alkoxycoumarin O-dealkylases with rat liver enzymes.
Human liver samples from 17 embryos, 5 fetuses, 5 infants and 4 adults were used to investigate human liver cytochrome P-450-dependent 7-alkoxycoumarin O-dealkylase activities, and their drug-metabolizing activities were compared to those of rat livers. The O-dealkylase activities in human embryos and fetuses were very low, although detectable, similar to those in fetal rats. Both male and female rats showed a postnatal increase of hepatic O-dealkylase activities with a maximum at about 30-40 days after birth and then a decline in the activities which was marked in female rats. Adult female rats showed a marked decrease in the hepatic enzyme activity observed in the O-depropylation reaction rather than the O-demethylation and O-deethylation reactions. During the developmental period of human infants, the O-demethylase activity, but not O-depropylase activity, increased gradually. Enzymes in adult human livers metabolize the O-methyl derivative of 7-hydroxycoumarin in preference to the O-ethyl and O-propyl derivatives. The metabolic activities of human adult enzymes for 7-alkoxycoumarin resembled those in adult female rats and were quite different from those in male rats. The study demonstrated that caution must be exercised in extrapolating pharmacological results from animal to man in the field of drug metabolism.